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(57) Abstract: A fluorescent 

probe which is represented by the 
following formula (I): (F) wherein 
R l represents hydrogen, carboxy, or 
a monovalent substituent other than 
sulfo; R 2 represents hydrogen or a 
monovalent substituent; R 3 and R 4 each 
independently represents hydrogen 
or halogeno; and R 5 represents a 
monovalent group which is cleaved 
upon contact with a substance to be 
detected; provided that a combination 
of R 1 and R 2 is selected so that the 

benzene ring having R 1 and R 2 bonded thereto has such an oxidation potential that (1) before the cleavage, the compound 
represented by the formula (I) has substantially no fluorescence and (2) after the cleavage, the resultant compound formed from the 
compound represented by the formula (I) is substantially highly fluorescent. 




WO 2005/024049 Al I II Hi D 111 110 111 II 111 1 8 ID Hill Ill III 111 III III 1111 lillllll Ml 



(57) gft: 

f)fe^D-^ot, TfB<05£ (I) : 




(I) 



WO 2005/024049 



PCT/JP2004/013185 



!SeRrtit?fc?)x AW^i^i ifre^ft^n LTiRJBStbT 
CTX-fix -^bSmcO^^D-^ 10-226688 , ffi^co^ 

7fe7°P-y (B&^H WO 01/62755) * £©##fcfllJB SfrCV**. 

VO^;^>^S^7k*m^^«t^x.fc 6-fc Ko^'>-9-7 

U±j^<Dlk%mh LT<DWmz®m&W^t%k.btlX£tc. (Lindqvist, L. 
et aL, J. Chem. Phys. , 44, 1711-12, 1966) e r©i5 4StA»5>, 

u fcit-a-fe » fi t h if & e» tux v ^ * v \ 
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m%ifc<vti&^^&Lxm7^-^M<Dn^m&zmwi-%^t\<-£ v ^ mm 

{coV^T#fFfflMb/t "(PCT/JP03/8585). 

MtTV^ri, Rl5£©»7G**fc£&$3fc©ON/OF F^-f LTfU 
SrSft.T? * S w A til Ufc. ' #3593 &±iB£>fc JL * £ U T isti1th<DX* 
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^>if>M^itmWl. 6 0V-1. 7 0 V<D'$sM btZ&i. 0 \ZR 1 3lX$R z 
^m$i\Z-£ti\-£. R 3 ^R 4 ^7K«Jl^^fe^±IB0^^7°o-^ : R^m 

m.T^^/umx-h v , RHmm7;is^*^mxhz±.fz<D%;%7 o v--y° ■ r 1 ^ 

^ ; R 5 ^»7K^^*^i !9^|lf$^§^il^oaST-fe^±lSO^^^ 
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»J©«^e>r±, ±ffl©-J&:£ (I) (5£*. R\ R 2 , R\ R\ MR 5 



^ 1 Eft, 7 frit yo*;^>>';i'Ilr7^^lXtt7;V'="^->II- 
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I3ili, PET^^i:liI^c57/^-^-l/-fe-r>^coV^TPET Fi—Uk^ft 

Lacz m&mmn&mzTFi-o 

%6mi%. ik£-%)l 1 (TG-Phos) ^rT/V^y 7t^77^- £ td^ftfe£-£fc 

H7|gf^ TG-Phos ©7/^ y 7#X7 7 ^- ifR: £ oSJSfu^^TC^^ 
> /l^EflS (a) X J& * ^ ^ h /V (b) b fc 0 T* 5 o 

H8HU3\ M9tr#fc 2-Me 4-0 (CH 2 ) 4 C00AM TG 0 -Gal ££-#7* 

I9@(i, 2-Me 4-0 (CH 2 ) <C00AM TG 0 -Gal £ 7 ^ h v^~— if Id £ 5£ 

^1 Omn, 2-Me 4-0(CH 2 ) 4 C00AM T.G-/3Gal £fflWc£,«^W /3 ^ 

Hi 1®^ TG- 0Lac £J3l^fc-f >fcT' fP ^-77^-7-t'fjt7j/t^O 

zmm-tz tc £> (Dm 
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}£), m&mmm wx.&. -mimm, t ko*^7^/k -musk 

Htr** !)7^7 r^-^ita ¥&mfz> z. t jnzkaflffiS* tt±e 

1\ R^iTKsgm^Xfi— lffi^S^S^^1-o Ztiib(Dm&7Fi--' lofM^) 
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l-eiMcOT/^/um) f&i&T/l^/l^t LX\t, Wx-tf. 

s e c -7"^£, y^'f /Vl, t e r t -T^/I^ ^n/ntVl. 
LTf±4£aTA3rAS^J;«9&£L<, R 2 t UTIifefT;^^^];^ 
tl-efe^o R 2 ^^/^/^>^a:^rC 1 . 6 T/l-^drv'SXf^/T7^^^r 
R 2 as 4-i7/t^>^7* h ^ri/SX« 4-Tir h ^jVOr^yfr jv^-^ Y * 
T fe 5 *3§9f 7° c - y \tm v £ £ t> /« £ » & < & 9 & $ tk 
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J;5R 5 o^DWfSff{c{i. S; (I) -C^$tL5ft4«5^HftWtJi#^3tete^^5i: 
SfcWfcSii, ^o(2)i^i»i§R 5 of]lrttH ^ (D "e^£ft 

(B3LYP/6-3iG(d)> m j: 9 i ^"et 5. **5, *W*»»t , H:fa*S*i/fc 
K-fkm-Cfctt-t-^TfifP^P^oWffi (SCE) ^^BB{C|B^L-Ci3«9, ffil^SttS 
(Ag/Ag + ) £r#fig@ffi i: LfciJ^W-fit t i±m 0. 24V £?p^||& otl/^„ 

^5{b•a•^^-fev^TR 5 ^^*^xfe5<b-a•tl^^ phi 3<dt/k& 

^ftv^L^ttTk^^Tli. ^fyfyiSCt Kn^^lCT'p h^JKHtUT 

|Hl«jfcfc£t#tt-efc 9 , «^^>l*<0»fltfMfca s 1-60 V^±l?te|l®ift 
^VN^ttco^fet^sm^feOo pH3. 4 ©BM4*fl t Ti»ri» 
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^v/yH^'-OHi^otv^), ix.ll Wl'<>i£> : m<DMitn$Ltf 1.60V 
KT©te£4fttt^Kttfci^3fctt-C*> 9 , aS^^^Ut©iMb«{fcis l . 9 0 v 

ifMl 1 ^^©!^, pH3. 4<D#-a-«7°P h WbSftfcfb^oifcfbt 
fti*3fc*^i»£©ji£^£^L-Cl^ 0 

^vajciftfb^tew:, (i) Tm&ftz{k&mz.m^TR s &7kmm^ 

(i) ^^tL^{t:#tl^-j3v^TR 5 ^7K*^-efe5^-a-^^ov^T. 
pH3. 4tfc*tt5S3tl^iR*i:pHl 3Ri:fctt3S3te*^J|ji*fc<0i£;&s** 
l^ioJ; 5fcSfti-*tf£«I:v\, .fcDA&fHrtcH * 1 Hfc*5V^-c N UPO-ifvit 
<DmcMMLl^\. 5 5V-1. 7 5Vicfj:Z>£o\<iR 1 RX$R 2 (D®.^t>l3:$:m 
&Zbl>m-£V<, Wi^^^n(omtWMLi^i. 60V~1. 7 0VOggffl£ 
fc© £ 5 R x m$R 2 ©a^fetlrli: C t «t 9 & £ LV\ * 1 0* LV w 

^01Xfl2J^±OS^S^#^Ei-5#-^{Cfi, R^t/R'Mtt (tit,) 
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MltPET (Photoinduced Electron Transfer : Ht$Sl&Mr3r&W}) tCfcU&K 



gfrffc (P ET K^~— ) ^P>«^ft*SjB#^3t^5t^Sn .5 £ ^5 t>G>T?fc5. 
^^^i-S^T-foS-O'^^^i (PETFt-) 

Kit P E T ic i 9 sftM^c LT*5 9 > mfett&tofilz. X 5-R 5 ©SlBftfefcttll 

(a) _hfB5£ (I) -e^$^5{b'^tffl^^K^:^tt^ii:TR 5 ^®T 
£-££XH, RtMb) XfBXfl (a) -e^Ufcfb^ (R 5 »^r$^fc4k 



t?#o 0 PETtiif»«lo©^X*fct), ®jg«Jtf-<£9£j?)c1-<5 1 
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s&v%^Xt>^\ &©ffijil«#fcp&££;ixfrv^ «tlf, ifefWBiSi: LX« 

^(Dt£^ N Mi^^/i^vltm, p-b^v* 

^^ig, KSt^^^w^m^^^^tfar 

09 1 : ft-frtt©^ 

ii 
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^rf-V h^&P roc. Indian. Acad. Sci. Sect. A., 5 
7, 2 8 0 (1 9 6 3) fcEfcSftfc^Sfc'C'&JSfcU ftfcflfc^MM' M'&S? (t 
e r t -yj-Asi?* TVi/D fr) ^Mfr (^fyfy-TBDMS) tlfc ( J . 
Biol.Chem., 2 6 4,1 4, 8171 (1 98 9)) c J: < i&fc£-frfc£SSl;: 
Mg 109 mg(4. 50 mm o 1 )'trAtL. K^^^T^cJEtJ: b/j:^ b 2 5 
0tT*18 0»ii#tfc o 7;^yftt/>x., 

7 7 mg(0. 4 5 mmo DlrlllfcTHF 2 m 1 'fcSfSPUTJPx., 

^f-fyfy-TBDMS 137 mg(0.3 0 0mmol)«:IgLf:THF 2 

m 1 fc?£&LTin;i, 1 0^ra^Lfc o K»2N HC 1 10ml 

^iP^T«^i-5t^fe@#:rtffiLfCo Z<Dmft*$mVit®., »THF 

-C?fci*LTftftb||fi@#:Sr»^ (8 7 mg, W9 6%) 0 

Hl-NMR (300MHz, DMS0) 5 2.00 (3H, s), 7.01 (2H, d, J=9. 15Hz) , . 7. 10 (2H, 

s), 7.21 (2H, d, J=9. 15Hz), 7.31 (1H, d, J=7.14Hz), 7.52 (3H, m) 

MS (El) 302 Ot) 

mmiz LX4t&®} 2 8 

X H~NMR (300MHz, DMS0) 5 1.97 (3H, s), 2.42 (3H, s), 7.01 (2H, d, J=9. 15Hz), 
7. 10 (2H, s), 7.21 (4H, m), 7.34 (1H, s) 
MS (El) 316 (M + ) 

it&m 3 

'H-NMR (300MHz, DMS0) 5 1.95 (3H, s), 2.35 (3H, s), 6.99 (2H, d, J=9. 15Hz), 
7.05(2H, s), 7.12 (1H, s), 7. 21 (2H, d, J=9.15Hz), 7.39 (2H, m) 
MS (El) 316 (M + ) 
{tit® 4 

J H-NMR (300MHz, DMS0) 5 3.70(3H, s), 7.02 (2H, d, J=9. 20Hz) , 7. 08 (2H, 

15 
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s), 7. 23 (2H, t, 1=7. 50Hz), 7.34 (4H, m), 7.68 (1H, m) 
MS (El) 318 (M + ) 

'H-NMR (300MHz, DMSO) 6 1.98 (3H, s), 3.86 (3H, s), 6.96 (2H, d, J=9.15Hz), 

7.03 (3H, m), 7.10 (1H, s), 7.23 (1H, d, J=8.22Hz), 7.28 (2H, d, J=9. 15Hz) 
MS (El) 332 (M + ) 

\t&m 6 ■ • 

X H-NMR (300MHz, DMSO) 5 2.33 (3H, s), 3. 66 (3H, s), 7.07 (2H, d, J=9. 15Hz), 

7.14 (3H, m), 7.26 (1H, d, J=8.88Hz), 7.42 (1H, d, J=9. 15Hz) , 7. 48 (1H, d, 

J=8.88Hz) 

MS (El) 332 (it) 

ft&m 7 

^-NMR (300MHz, DMSO) 5 3.70 (3H, s), 3.91 (3H, s), 6.83 (1H, d, J=8.43Hz), 

6.89 (1H, s), 7.06 (2H, d, J=9.36Hz), 7. 12 (2H, s), 7.26 (1H, d, J=8.43Hz), 
7.47 (2H, d, J=9.36Hz) 
MS (El) 348 (M + ) 

X H-NMR (300MHz, DMSO) 5 3.64(3H, s), 3.76 (3H, s), 6.96 (1H, s), 7.04 (2H, 

d, J=9. 15Hz), 7. 10. (2H, s), 7.23 (1H, d, J=9. 15Hz), 7. 30 (1H, . d, J=9. 15Hz), 
7.23 (2H, d, J=9. 15Hz) 
MS (El) 348 QT) 

M2 

it^<Dm%^^^>-^ymu<Dm<tmmz.^Lxmtvtz 0 p hi 3 
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l . 6 0 vaTTttKffiSJttfc 9 , 1 - 9 0 V«±T*tt*^iDl^ 



3ti 



r= i 








HOMO 


®a 


<t>fi 












(pH 13) 


(pH3.4) 




(nm) 


(nm) 


(V vs SCE) 


(hartrees) 






2-Me (1) 


491 


510 


2.19 


-0.2356 


0.847 


0.319 


2,4-DiMe (2) 


491 


510 


2.08 


-0.2304 


0.865 


0.307 


2,5-DiMe (3) 


491 


510 


1.98 


-0.2262 


0.887 


0.319 


2-OMe (4) 


494 


515 


1.75 


-0.2174 


0.860 


0.076 


2-Me-4-6Me (fT 


) 492 


509 


1.66 


-0.2141 


0.840 


0.010 


2-OMe-5-Me (6) 494 


.514 


1.57 


-0.2098 


0.500 


0.004 


2,4-DiOMe(7) 


494 


513 


1.44 


-0.2063 


0.200 


0.001 


2,5-DiOMe (8) 


494 


512 


1.26 


-0.1985 


0.010 


0.000 


7/V^-l/-fe^^ 492 


511 


a.d. d > 


-0.2646 


0.850 


n.d d > 



a) 0. IN NaOH * jgJK <f» ft L fc D 

b) x-*fi 0. 1M ^7^7^-^ (TBAP) fc^tfTir h= b 
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c) tt Gaussian 98W £/fll/*T B3LYP/6-: 



31G(d)//B3LYP/6 



PCT/JP2004/013185 

i-31G(d)td«fc 9#fc„ 



#13 

{b-a-tlCO-O-if ^JIlBfiSrcDHOMO^^dp— SrijSfttllHftftCB 3 LYP/6- 
0!4 ■ 

PETfPhotoinduced Electron Transfer: 

m (pet frbm*®mtf&%,&mMW&^%t^?k<Dx*hz>o 

ytViUS (PET K^~— ) ^^f'JLT%x.fc#^ -Oif>-S(D^-fbtt^{£ 
>n (-f&fr^m^^fli^N MtMiHOMOx^;V^-^|^) tPET 

ffUT%«"*-S4aRW:*Stt#*V\ P ETOllfc&iaS.tJ^/M-U'-fc-'f v£ 2 o 
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y <h UTS* LVH4K^Wi-^^(t, mzJtm 2 fc* LfcHifeT^KlSJI b jNc 
tT^Kl^iS^TfcSo **WO-fb^-e»±, PETKt-SiUffffit 

t>'^3fei s **btt5o PET Kt-iU^tftitfii^b^lfli^f 



Ac0 OAc 




- Ac09 Ac 



OMe 




J: < ^Lfc^JclSzkv^ f/V*;^7 S K (0. 5 ml) , 5 10 rag (30 

jimolk Cs 2 C0 3 100 mg (300Aimol), 2, 3, 4, 6-x > 7-0-7 ir^/l- £ -D-#7 * h 
t7>V/^n* K 100 mg (250/zmol)»x.fc o TVW^W&U Jf#Uoo 

£»$fekfcig»US^ pn^>t3 EfttB U ^ffi^tSfP^TKT^UT 



19 



WO 2005/024049 W PCT/JP2004/013185 

Xi/? n a * * 9 J (100:3) ^ffi^\ > V *^7^^ D7 ^77 

^-lCT«MMb^tl9^^^^^^^^ c (H-3 mg, 57%) 0 

J HNMR (300 MHz / CDC1 3 ) 6 7.15-6.38 (m, 9H), 5.52 (m, 2H), 5.18-5.12 (m, 

2H), 4.25-4.12 'm, 3H), 3.92 (s, 3H), 3.70 (s, 3H), 2.19 (s, 3H), 2.13 (s, 

3H), 2.07 (s, 3H), 2.03 (s, 3H) 

EI-MS: M* = 678 

100 mM 7.h7^SfflLfc 0 -(D«^r 2M^"fy -7^ h^v'F T* 
0°C, -B#p H ^/l:SILT^^^4o(DTir^/V'£^P7k^b/db^ (UT. - 

a?/<^7 7 --C^JR UTRJS.Sri»± Ufc 0 -f ^ t: b o "CO 0 - ^ b ^ 
-if t ©KJS-erix*^*^! 2 -^AOftfti«# ImM^^oJ:? U 
100 mM h V ^^vVr- (pH 7.4) &J8v\ 

14.3 mM 2-^/^7J7 B b^^y-^> 1 mM MgCl,, 0.001% 

h\ 0. 01% * * y 6 U 0 -#7 7 h ->'^— £$ra£j^$3 ml 

1 cm h<Df *e 37 0 ClvlTR^^fi : ofc 0 ^7t^«ft, Perkin-Elmer 

LS-50B gft*-^ b/V«5^g£^TMILfCo 0~#7^ h^-i?^ 
ft 540,000, EC3.2.1.23)l^^-T/^Ky y ^ «fc »J 1»A- Lfc. 4ttt®7^ 

■ — £ UT^a^^.7K (pH 7. 4; 150 mM NaCl, 4 mM KC1, 2 mM CaCl 2 , 1 mM MgCl 2 , 
5 mM HEPES, 0.1 % PSS £ |frt) ^^TPMbfcS^ffi^ 

fc 0 GP293 «lliaK:LNCS2-lacZSr*A-bfct>© (lacZ 8§&») *^?<-W9 
^ y 1 -e = - h Lfc 24 £ ^/V-^-T ^ a "7° h fc«ft U 17 ^£ PSS "C 2 ESfc 

-S/g^Lfc. ^^-%*At"C*V^GP293 « (lacZ «r£tt#IS 
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kVX%^tc 0 t-V^ifm*. % / 7 b LX DC 300F 7J ^ 7 

ttVBWXb LT UPlanFl 10x/0. 31 fcM&UVX UV l/;<7.%m 9 tffttz. 

ix7o msmsm m&&&488w* 510-550 

ran (D&ftVto&L Ltc Q 

n%&)\£mkftto#M m^tm^m=o.Q09) i^m^^tmt^-m (^^»^ 

IR*=0.84) «<(fcLfc 0 l4@Cj5-^7^ hi/?— &WM'&(D l $k%<DW% : £ 
ibSr^-To itmt^mt VX'JkftHD? jvjruizj ^-V-O-tS? 2 K (FDG) 

^§t^^x.fc c 10^?,, *3&E$*7 F P-:7'Afc:.fc9\ V 




10 11 

i<tt»Lfc*SJc:«l*^»3n*/UA4ml, fc-£#T5 15.7mg(47 /zmol), h 
i) aL^/VT 5 V 16. 4 /x 1 (118 m mol), 7 n P (J M&'S^-f-fr 6. 8 m 1 (47 jj. 
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V-^^ J-)V (100:3)) U fc'B-^l 0 (26.2mg % ;£S:tfh a-i'^-fe^*) 



l H NMR (300 MHz / CDCL) 5 1.39(m, 6H), 2.05(s, 3H), 3.89(s, 3H), 4.27(m, 
4H), 6.45(d, J=2.0Hz), 6.58(dd, J=9. 7Hz, 2.0Hz), 6. 86-7. 35 (m, 7H) 
HR-MS[ESI-MS]: [M+H] + calcd for 369.14161, found 369.13810. 

i<^Ufc^(C«i 7 Kv J ^an^^^lffllJl:^l 0 26.0mg(56 jzroolk 
3-Kf^f^7>19.7 M l (140 MmoD&JDjfcfc. 7A=fyftt, 3f# 

■'<9T<C7 TLC RP18W KXtitU (M&ft ; T-fe h ~ h V /W zK (1 : l) ) U 
^jjll (TG-Phos) (1.6 mg. W5.6%, * U ^2*^*) 
l H NMR (300 MHz / CD3OD) 5 2.02(s, 3H, a), 3.90(s, 3H, c), 6.48(d, J=2. 0Hz, 
i), 6.60(dd, J=9.6Hz, 2.0Hz, j), 6. 96-7. 71 (m, 7H, b, d, e, f, g, h, k) 
HR-MS[ESI-MS]: [M+Na]+ calcd for 411.06336, found 411.05935 
<P fl (100 mM !)>ftF!)!>A/^;7 7-, pH7. 4) =0.029 

m 8 : 4 V • h o !)7t^7 x ££3fcT y'-fe^f 

1 /tM t45 J: 5 fc7 y t'f y 7 7 - tftR Ufc '(7*;t>f/<y77- : 0. 1 M 
MJ7>-M^S'77- PH7.4, 0.5mM^b:^^iX»7A, 0.1%*? /—fr ) = 
3. ml Sr 1 cm 3^-<y HO£U 37 tCT7;^ !J 7t777?^ 

-tf (0.08 units/ f)felf|^i 5 ftizmn) K£ 33bfc3£^fb£$)^ L<fc (M 

6M) 0 mfeKte, Perkin-ElmerLS-50B 1k%^^ h/^M^W^^B^ 
4S491nm, 510 ran T<DS7t^g«<^»^b^m« Lfc„ T/V7J y 7;*-* 7 T 
^-if (#^4 160 kDa, EC 3.1.3.1)12, */#-**-TA' K y J: t)^Abfc 0 
fS7@Hlfi % TG-Phos <D7/^$ V y*^? 7 ¥K&&fcfem'&<D / £:%*'<? 
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h A>mt (a) R lflg£ »fc * << # h As (b) mt £ Tjk L fc 0 



m9 : mmftmwmp-jfy? Y^¥-nik%7n-7*(D9m. 
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i<«jftUfc*«fci6*^^*^7'* K 10ml, 4 -;7*n*— 
yzcj-fr 2 g (10.7 mmol), tert-:/^^ 7VWyy M * K (TBDMS 
-CI) 4. 8 g (30 mmol) , A 5^V-^ 3. 6 g (50 mmol) %M?Ltc 0 T/V^^W. 

YV ^AT«U^PD^^y^*fC^il 2(3,04g ,JR*'94.7%, 

*H NMR (300 MHz / CDC1 3 ) 5 7.33(d, J=8. 6Hz, 1H), 6.72(d, J=2. 9Hz, 1H), 
6.53(dd, J=8.6Hz, 2.9Hz, 1H), 2.32(s, 3H), 0.97(s, 9H), 0. 18 (s, 6H) 
EI-MS: M + = FAB-MS; [M] + =300, 302 



\\&m \ 2 1.28 g (4.27 mmoD^Wbfcx hv t Kn 77V 10 ml 

*—T"t hve-78 °C^*>. tert-y^/HJ^?^ n <^ V 
» 4.5 ml (6.57 mmoD^^y yi?t">if o|)Difc 0 30 b 
fcxh^t KB77V 20 ml tC^bfc3, 6-tf* (tert-:/^^ TVVv' 
y/V^v') ^f-^h^ 1-07 g (2.37 mmol) £i/ V V i?X*'j?A1f ojjDx.fc 0 

-78 v.<d&* 30 ft?$mw&, 2N iksre^fpu ^mufc#£^jf£5ifcLfco 

(100:3-100:5) ) U, ^fb-a-^l 3 (774.6mg r 82%, 

*H NMR (300 MHz 7 CD 3 0D) 5 7. 27 (d, >9. 2Hz, 2H), 7.15(d, J=8. 3Hz, 1H), 
7. 01-6. 86 (m, 6H), 2.01(s, 3H), 1.06(s, 9H), 0.3l( S) 6H) 
FAB-MS; [M+l] + =433 

Mg.VtcT h V t Kb 7 7 y y 200 ml 1 3 2. 62 g (6. 2 mmol) 

U 7?ftif h^^W^-^^ (TBAF)<D Ill7f7t Kn77^S 6.2 
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mi (e. 2 niffloi) zmztzo mmzx-mmmw&, m^m^ 

— )\s (100:5 - 100:7) ) U It&ftl4 (1. 13g , iRSp 57. 7%. 
fe»)£#fc 0 

'HNMR (300 MHz / CDjOD) 5 7.06(d, J=9. 7Hz, 2H), 6.94(d, J=8. 2Hz, 1H), 6. 78 (d, 
J=2.4Hz, 1H), 6. 74 (dd, J=8. 2Hz, 2. 4Hz, 1H), 6. 63 (dd, J=9. 7Hz, 2.0Hz, 2H), 
6. 63 (d, •' J=2. 0Hz, 2H), l.S8(s, 3H) 

HR-MS (ESI-MS) : [M+H] + calcd for 319.09703, found 319. 09652. 

<t<^bfc^lcM7kv ; ^^^/^T$ K lml, ft^«1 4 60 mg (0.18 
mmol), -fu^^m.^f^ 17 nl (0. 18 mmol) , £S3g-fcV?A 400 mg (1. 2 mmol) 

(100:5)) U -ffr&fc 1 5 (41. 7 mg, 

JjX#*56.9% s f^fe»*) -Srftfc. 

*H NMR (300 MHz / CDC1 3 ). 6 7. 10 (d, J=8.4Hz, 1H), 7. 08 (d, J=9. 2Hz, 2H), 6.95(d, 
J=2.5Hz, 1H), 6.89(dd, J=8. 4Hz, 2. 5Hz, 1H), 6. 84 (d, J=2: 0Hz, 2H), 6.80(dd, 
J=9.2Hz, 2.0Hz, 2H), 4.73(s, 2H), 3.86(s, 3H), 2.03(s, 3H) 
FAB-MS :M+1=391 

* fl (100 mM V ^titr.hV pH9. 0) =0.87 ■ 

£< ftfifeU^:*«K:li*^^^*/UAT5 K 0.5ml, jfc^l 5 39 mg 
(0. lmmol), #K-fc->£A'200ng (0.6 mmol), 2, 3, 4, 
•fe^;l>- ? M^7;^^P5 K 100 mg (0.25 mmol) tr^^fco 
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^a;? ^^g* ufco mtt:* v $ -fjvti 7 a icxmu mmm^ 

J Sis (100 : 3) ) L, 1 6 (2-Me 4-0CH 2 C00Me TG- 0 Gal) 

(41.8 mg , IR¥ 58.1%, *V^fe|&5lO%#fc. 
'H NMR (300 MHz / CDClj) 6 7. 10-6. 80 (m, 7H), 6. 57 (dd, J=9. 7Hz, 1. 9Hz, 1H), 
6.40(d, J=1.9Hz, 1H), 5. 57-5. 48 (m, 2H), 5. 18-5. 12 (m, 2H), 4.73(s, 2H), 
4. 22-4. 16(m, 3H), 3.87(s, 3H), 2.19, 2.13, 2.07, 2.03(s, 3HX4), 2. 05(s, 3H) 
HR-MS (ESI-MS) : [M+Na] + calcd for 743. 19519, found 743. 19309. 
$ fl (100 mM V ^m-r h V !)^y77- , pH7. 4) =0.069 

£<tmvtz®m\zm7ki?/^/v*;i'j±T^ k a mi), ft^*i 4 63.8 mg 

(0.20 mmol), 5 -7*v fr/V 21 /z 1 (0. 18 mmol) , ^i?v">A 400 

mg (1.2 mmol) ^M^tc a 7^^>ltt v ^Loo^fiKT-Bjt^^fCo 

^SMtK b a n >t * VT'H[e]^ 9 £ 9 , £*P£i&!KT*ifc*§\ 

fifSKSffl^; v-^PP^.^^-^^y-^(l00:5)) U-fc£#l 7 (53.7mg, 
liR$61.9l *£,$*) £#fc a 

*H NMR (300 MHz / CDC1 3 ) § 7. 10 (d, J=9. 2Hz, 2H), 7. 07 (d, J=8. 3Hz, 1H), 
6. 91-6. 84 (m, 4H), 6.8l(dd, J=9. 2Hz, 2.0Hz, 2H), 4.06(m, 2H), 3. 70 (s, 3H), 
2.45(ra, 2H), 2.02(s, 3H), 1.8S(m, 4H) 

HR-MS (ESI-MS) : [M+Na] + calcd for 455. 14706, found 455. 14692. 
4> fl (100 mM V ftthD 7^y77- , pH9. 0) =0.82 

i < fyjiLfc^t^C&Tkv^ 5 K 0. 5 ml, 4b£-#> 17 18. 2 mg 

(42 Mmol), SMtZf'tr A 250 mg (0.77 mmol), 2, 3, 4, 6-rf7-0- 



26 



WO 2005/024049 PCT/JP2004/013185 
T±^JV-a-D~U7? YM'J Jis/Vfu* K 100 mg (0.25 nunol) £2J0;tfc o 

^/W U ffc^ttl 8 (25 mg % i&$78% N tuy^fe©*}^#t 

J H NMR (300 MHz / CDC1 3 ) 5 7. 08-6. 80 (m, 7H), 6.57(dd, J=9. 7Hz, 2.0Hz, 1H), 

6.39(d, J=2.0Hz, 1H), 5. 56-5. 48 (m, 2H), 5, 18-5. 12 (m, 2H), 4.22-4. 11 (m, 3H), 

4.06(m, 2H), 3.70(s, 3H), 2.19, 2.13, 2.07, 2.03(s, 3HX4), 1.88(ra, 4H) 

HR-MS (ESI-MS): [M+Na] + calcd for 785.24214, found 785.23729. 

$ tl (ioo mM y ym-f hV9 A/« y?T-, pH7. 4) = 0. 005 

{t&S5l 8 37.7 mg ( 0.049 mmol) £ 2 ml (Dy* $ J —fV/ tK (3:l)$g$ \ZM 
mU 2 M Tkmik-T ^ y 1 ml (2 mmol) ZM?Ltc B 0 °C \CX zoftm 

mw&, r^-^-o iR-120 on . KiTs^tt^^ftusa^a^ufc. # 

TLC(RP18W) |C-C»»U ft#*19 (2-Me4-0(CH 2 ) 4 C00HTG-j3Gal) (15. 1 mg. 
«53%, tf" I' 

'HNMR (300 MHz / CD3OD) 5 7.26(d, J=2. 2Hz, 1H), 7. 11 (d, J=8. 5Hz, 1H), 7.08(d, 
J=9.6Hz, 1H), 7.03(d, J=8. 2Hz, 1H), 7.02(dd, J=8. 5Hz, 2. 2Hz, 1H), 6.94(d, 
J=2.3Hz, 1H), 6.89(dd, J=8. 2Hz, 2. 3Hz, 1H), 6. 53 (dd, J=9. 6Hz, 2.0Hz, 1H), 
6. 37 (d, J=2. 0Hz, 1H) , 4. 01 (m, 2H) , 5. 00 (dd, 7. 7Hz, 2. 6Hz, 1H) , 3. 83 (d, 
J=3.3Hz, 1H), 3. 82-3. 64 (m, 4H), 3.53(dd, 9.7Hz, 3. 3Hz, 1H), 2. 17 (m, 2H) , 
1.93(s, 3H), 1. 74 (m, 4H) 

HR-MS (ESI-MS) : [M+Na] + calcd for 603. 18423, found 603. 18242. 
fc&m 1 9 (2 -Me 4-0(CH,) 4 COOH TG- /3 Gal) 10 mg (17. 2 m mol) . £ J $ J 
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- ;U /T±b=-bVfr (lml/2ml)\mMV. ZZ^T± b-bV* 2 ml 
\^tzMWrfv*:*=5-)V (AMBr) 68.5 p.\ (690 ju molh 9 M V 7°V \?JV^;VT 
(DIEA) 22.3 m1 (130 n mol) %M?LtCo 7/^>l^l^ MWlKX 10 

LT^T'W^fiy TLC (RP18W) {CTftMb, ^$12 0 (2-Me 4- 
0(CH 2 ) 4 C00AM TG- jSGal) (10.9 mg N « 97%. ^l/Vi^fe^) ^tc 0 
'H NMR (300 MHz / CD 3 0D) 6 7.28(d, J=2. 2Hz, 1H), 7. 13-6. 88 (ra, 6H), 6.53(dd, 
J=9.7Hz, 2.0Hz, 1H), 6. 38(dd ; J=2. 0Hz, 1H), 5.65(s, 2H), 4.02(m, 2H), 5.01(dd, 
8.1Hz, 2.8Hz, 1H), 3.83 (d, J=3. 1Hz, 1H), 3. 79-3. 65 (m, 4H), 3.53(dd, 9. 5Hz, 
3.6Hz, 1H), 2.42(m, 2H), 1.99(s, 3H), 1.94(s, 3H), 1.78(m, 4H) 
HR-MS (ESI-MS) : [M+Na] + calcd for 675. 20536, found 675. 20359 
<J> fl (100 mM 3 ^mi~ b 9 !)^^77- PH9.0) = 0.008 

m 1 O : 4 V • t* b n 0 -#7 ? h iy^—^mr y±4 

2-Me 4-0(CH 2 ) 4 C00AM TG-/3Gal ^l/kv^ ^/WV**i/ Y^MM U..10 mM ^ 
h^^^^T^MbfCo ^#1 /zMMftS £ 57yW^S'7T-^tfc . 

(7yt-f/<y77- : 0. 1 M P h U 9 A/< y 7 jr pH 7. 4, 14. 3 mM 2 

-pOU^f^/-/^ l mM a^^^^^x 0.01% v>^/KX/W**v' 
K)„3ml£ 1 cm b »U 3 7 <C^-C 0 -#7 * b £ (6 units/ 

&%miEmi&®. 5 K £ 5 &7fc&S«;£ii£ bfc 8 9 0) , 

Perkin-ElmerLS-50B is^*-^ h/va^g^^^Si^S 492 nm, 
509 nm -e<75^!t^«^B#«lr«l^ t /3 hv^— i? (#^4 
540, 000, EC 3. 2. 1. 23) Mirsif^-T )V bV y^£*)BK Ufc 0 

m 1 1 : T'O j3 - # 7 *h £!t:ftT y -fe^ . 

■±B^V(DT fi 2-Me 4-0(CH 2 ) 4 C00AM TG-j3Gal (D^r^lS^^^ 10 juM 

5 £ 5 ^^.S^fefek pH 7. 4 (150 mM NaCl, 4 mM KC1, 2 mM CaCl 2 , 1 mM MgCl 2 , 
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5 raM HEPES, 0.1% ^=-7; £1TPSS m^) tPJlLfc, GP293 ,« LNCX2 
-lacZ ^ALfci© (lacZ |««) £ a 7~<f 7° IV a - h L/c 2 

4y^/l^-f ^n7°U— MdfffiU 7^£r PSS T*2[E]&#Lfc^±fE 2-Me 
4-0(CH,) 4 C00AM TG-/3Gal &j£&n- Kb, 30 MiitT^>^ a ^->> 3 yb 
fc a -^*--£:i»ALT/<£^GP293 « (lacZ £|tt»f§ £ bTffi^ 

fc„ yt—i/^ym±. M%)^>?:t UTUApo/340 40x/1.35 ^U^X(^- 

*488 nm, 510-550 nm C0^#^# Lfc D Om^T a H 

* % GP293 mifoftmz-1£:fti>m^£tl, GP293 rr-ffll&FW^^T 0 -#7 * h v'^ 



1 2 : 15-7^^"^— ^^yo'-7*<Z)Sgat 



OMe 




H H 



2 3 ^C^Me 




TFA, anisole 




2 6 



«t < fcji Lfc^Sf fc&Tfcv 5 ;* f/l/*^7 U*8 ml, 5 122. 4 mg (0. 4 
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mraol) % 2-/^-1, Y**/*L?l/ 400 M l(4ramolh 

A 180 mg (0.6 ramol)»xfc 0 7;^>B^l, 115 °C^T-B,fe!t# bfc Q 

-y y y ^fftiU ^od^ >-Sr®*bfc„- ^k^fcS^^ 
7AlctHS (|«;^no^y-^;-^ (100:4)) U> fb#& 2 
1 (78.3mg, Jfc§p50.6%, ^ W^fe©*) 

L H NMR (300 MHz / CDC1 3 ) 5 2.04(s, 3H), 3.48(s, 6H), 3.89(s, 3H), 4. 11 (d, 
J=5.1Hz, 2H), 4.76(t, J=5. 1Hz, 1H), 6.43(d, J=2.0Hz, 1H), 6.57(dd, J=9. 7Hz, 
2.0Hz, 1H), 6.43-7. 14 (m, 7H) 

13 C-NMR (75MHz/CDCl 3 ) 5 19.91, 54.34, 55.29, 68.13, 101.07, 101.71, 105.66, 
111.50, 113.54, 115.02, 115.96, 118.79, 124.48, 129.53, 129.98, 130.31, 
130.66, 137.79, 149.44, 154.41, 158.89, 160.32, 162. 93, 185. 74 
HR-MS [ESI-MS] : [M+Na]+ calcd for 443. 14706, found 443. 14794 

i<^ilfc»I§tfcrh7t KP77V 8ml," it&®2 1 50 mg(120 
fimol) 7k®^X0 KKttmmSk 4ml£^o< *)ML T )VdL^ 

(100:4)) Us {k&&2 2 (40.7 mg , Jfc$90K x V^fr) £#fc 0 
l H-NMR (300MHz/CD 3 0D) 5 2.0l(s, 3H), 3.88(s, 3H), 4.07(dd, J=10. 3Hz, 4.95Hz, 
1H), 4.13(dd, J=10.3Hz, 4.95Hz, 1H), 4.90(t, J=4. 95Hz, 1H), 6.45(d, J=2. 0Hz, 
HR-MS [ESI-MS] : [M+H] + calcd for 375. 12325, found 375. 11547 

X<m^t^^m^^tcT±.Vy 20 ml, 7-7~^T±?^ K- 3 - 
? pp^f-;b-t77D7*°7>t 'p-^ h^rv^O-^/VJi^x/V 490 mg (1 
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mmolK 3 MJ ?A 750 mg (5 mmol) &Mz-tc 0 TVW^g&U ifiT- 

mm^wwi-tio mm&g&u jsm^f-^ 25 mi x*mv t 9, 10 % 

*^H)7i=/l'*77-fV 320 mg (1.2 mmol) T/l'=*Vtt'i&U ^ 

2 3 (664. 3 mg , ft* 78. 6%, ^Hfe^*) «r#/Slo 
MR-MS [ESI-MS] : [M-I] + = 713 

£ <&mVfcm^M'g Vtii?? d n * * V 4 ml, <k&V9 2 3 168 mg (0.2 
mmol), 1 N TKSfe-ffc-^ h !? 2 ml SrAP^fc 0 ^fit?— H#F«# U 

ft^2 2 24mg(64.2 /xmol) fc7 7 * = fc*Dx.v 

^ap^^y-^^/-;!/ (100:4)) U M2 4 (10. 3 mg , 1|R^211 

HR-MS (ESI-MS) * [M+Na] + calcd for 831.23522, found 831.23070. 

i < &mi-tim$sKM% D n $ 1/ 2 ml, ftgrfc 2 4 122. 6mg (0. 15 

mmol), m-^n nil^,i^^26mg(0. 15mmol)^IJ^fc 0 7;Viyttl, 0 t 

-e-Bfe«#Lfc„ ^pp^^li 1 n ^@£7k*-+- h y -7AtK^, mm 
i'VjJtf/i'ZyMz.xmm GStfflSft; ^aD^y-^ywi' (100:6)) 

U fb£4fc2 5 (105 mg , &¥84%, *l^S^#5lO «r#fc. 
HR-MS (ESI-MS) : [M+Na] + calcd for 847.23013, found 847.23210. 

«t < ffcJS Lfc^lf K-Hg Lfc no^y 3ml, 2 5 40 mg (0. 26 

mmol), T-y—)V 150 /a 1(1. 38 mmol) , Ml 7/^n||f 750 ;* 1 (9. 7 mmol) 
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TLC(RP18W)tCTl»M (S'mSISE; T-fe h= h U/U/jjc (1:1)) U ik4t® 2 6 (TG 
-jSLac) (9. 4 mg % &m 27. 6« v ^ Ui^fel&Stc) £#fc 0 
HR-MS(ESI-MS) : [M-H]- calcd for 703.17503, found 703.17719 

fill 3 : >\?hu p-7?#-*r—g$k%iTy±'( 

TG- 0 Lac (1 n M) ^"atfT (!) VfifcttfHttfcfc (PBS) , Ca 2 *, 
Mg 2+ #^, pH7.4, 0.1% ^^vV^/V/fr^v-K) fc x $!J 5 0.3 unit 

COJ5 -7^ ^-7— if^j^APL, 491nmflgjj&, 510 nm <Dik%3k&Mik&ffl$WL& 

bfco 3Bf*Srj|l lll^t 
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if * (d m m 

1. S^o^Tfcot/TEflSiC (I) : 




(I) 



(i)±is^D»f^tu}c(^ ^ (i) v&zfrz{k&to&nnffy\zmm%&K.ii&£i 

2. R^^-gyH©»fls«ffltf5l. 55V-1. 7 5 VOfcffifcfcS £ P^R 1 

3. yi©iibl^i. 60V~i. rovciii^^M-R 1 

4 . R 3 ^R 4 ^**Jl^i;fcoll*(D|5ffl^ l gcftvN LB 3 3S©v^-f tifr l * 

5. R l as<6ift7**A'X-Cfc0, R 2 ^^T;U^^rv-ET^5ff*<7)|5ffl^4 
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6. R i immT/v3-/ismx~h<o, R 2 fr*v^T^mmmiz.ftisX/<7&(Dfam 



7. ±m<Dmmm\iMm^x^^c^m^<Dmm^iwj:^v^6^(D^irti 
<Dmmm 8 m^m^ytyn -y\ 

12. R s # £-#7^ |s j •>A'St?fc9 % R 2 ^#/l^>>'E&TA'^=*rv' 

1 3. R s ^^-^^.^-7-if^ii9f]^f$n5m^T$ K£<atf MX* feoff*.?) 
1 4. ^T^ K^tpS^TIB^^T^^n-oSTfeoft^^fflmi 3^{C 



l 5. f^yp-^oWStfcot, f»*<of£fflil i WztiMo-mK ( I ) 

R\ R 2 s R\ R\ RXfRSteZi-L^fbttZOfembmmXhZ) X 



o 



H 
N 
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1 6. ft*^)ffiiS^l 5^[JC|SttO|S!W^tfefcJ; D#e)tLfc^7°n-y 0 



35 




1/11 




2/11 



WO 2005/024049 



PC77JP2004/013185 




<M&%7tm> <PETKt-> <®&3t3i®> <PETKt-> 




3/11 




4/11 




5/11 




BtfFhI (min) 



6/11 




j^*(nm) • ;j£H(nm) 



7/11 




0 2 4 6 8 .10 12 14 

ffilfyj (min) 



8/11 




-0.01 I ' ■ ' ' 1 

350 400 450 500 550 




PCT/JP2004/013185 



b) 

400 r 




-50 1 '■ 1 ' 1 

450 500 550 600 650 



9/11 




WO 2005/024049 PCT/JP2004/0 13185 




10/11 



WO 2005/024049 



PCT/JP2004/013185 




11/11 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/013185 



A CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C12Q1/34//G01N21/64, 21/78 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C12Q1/00-70 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
. MEDLINE/BIOSIS/WPIDS/CA(STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



DD 295855 A (FORCCH BIOTECH GMBH.), 
14 November, 1991 (14.11.91), 
(Family: none) 

D. TADIC et al., Chiral prodyes. Ethers 
and esters of dihydrof luorescein . Part 1. 
Dibenzyldihydrofluorescein (DBDF) a new 
reagent, Heterocycles, 1990, 31(11), 
p. 1975-82 

WO 2001/062755 Al (Daiichi Pure Chemicals 
Co. , Ltd. ) , 

30 August, 2001 (30.08.01), 
& US 2003/0162298 Al 



1-16 



1-16 



1-16 



I 1 Further documents are listed in the continuation of Box C. 1 1 See patent family annex. 



* Special categories of cited documents: 

"A* document defining the general state of the art which is not considered 
to be of particular relevance 

"E M earlier application or patent but published on or after the international 
Cling date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than 
the priority date claimed 



*T' later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

T document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

u &" document member of the same patent family 



Date of the actual completion of the international search 
18 October, 2004 (18.10.04) 



Date of mailing of the international search report 

02 November, 2004 (02.11.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. - 



Authorized officer 



Telephone No. 



Form PCT/ISA/2I0 (second sheet) (January 2004) 





ESTERNATIONAL SEARCH REPORT International application No. 

PCT/JP2004/013185 



Box No. II 



Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 



. because they relate to subject matter not required to be searched by this Authority, namely: 



2 - GD Claims Nos.: 1-4 and part of 7-16 

because they relate to parts of the international application that do not comply with the prescribed requirements to such 
extent that no meaningful international search can be carried out, specifically: 
See extra sheet. 



3 - D Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 



Box No. HI Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 



1. I I As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 



2. | | ^ an searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment of 
any additional fee. 

3- CD As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



l - CD Claims Nos.: 



claims. 



4-D 



No required additional search fees were timely paid by the applicant Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest 



□ The additional search fees were accompanied by the applicant's protest. 

□ No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (2)) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/013185 



Continuation of Box No.li-2 of continuation of first sheet (2) 

Claims 1-4 and 7-16 

The "fluorescent probe" of the claims is unclear as to what specific 
structures R 1 and R 2 have in the compound. Consequently, the claims are 
not. considered to be clearly described. 

Furthermore, with respect to the "fluorescent probe," it is unclear 
as to what compounds the term includes besides the compounds in which 
combinations of R 1 and R 2 are shown in Examples, etc. Therefore, the 
subject matter of the claims is not considered to be sufficiently supported 
by the description and is not clearly and sufficiently disclosed in such 
a degree that persons skilled in the art can practice it. 

Claims 1 and 15 

It is unclear as to what degree the term "substantially" used in the 
claims means. Therefore, the claims are not be considered to be clearly 
described. 

Incidentally, a search was not made for those subject matters which 
are not sufficiently' supported by the description and are not clearly 
and sufficiently disclosed in the description.- 



Form PCT/ISA/2 10 (extra sheet) (January' 2004) 



mmimm^ PCT/JP2004/0 1 3 1 8 5 



a. mmojR-tzftmvftm (mmMmtm (ipo ) 

Int. Cl 7 C12Q 1/34 // G01N 21/64, 21/78 



Ii4*^Tofc*/J^Pss^ mm®ft#m (ipo ) 

Int. C1 T C12Q 1/00-70 



MEDLINE/BIOSIS/WPIDS/CA (STN) 



c. mmi-zkm&tbiizxnk 



DD 295855 A (FORCCH BIOTECH GMBH) 1991. 11. 14 

D. TADIC, et. al, . Chiral prodyes. Ethers and esters of 
dihydrofluorescein. Part 1. Dibenzyldihydrof luorescein (DBDF) a new 
reagent, Heterocycles, 1990, 31 (11), p. 1975-82 

WO - 2001/062755 Al {Wi~tk¥m&W&£;t±) 2001. 08. 30 
& US 2003/0162298 Al 



1-16 



1-16 



1-16 



X» (a*S:#f) 

roj putE^oM^. .aba, g^&KS&t-sxK 

TPj BRUME BffTC* a»offijfc«©£!6©Saii:43WBI 



rxj mz-M&nhzx&x-h^x, m&xw&z-X'&m 

tyj 1#(cHa©*)o5:^-efeoT, %&XWt.b1k<Di£k 
r&j m— /<fy(>77$y- XiSt i 



'HlttBlEfc*TLfcB 

18. 10. 2004 


■MMMH. 0 ^ 1120Q4 


B*H#lfJt (ISA/JP) 
Stl#-§- 100-8915 


03-3581-11. 0 1 ? 


4N 


9 2 8 6 


3 4 4 8 



ISPCT/ISA/2 10 ,(2004¥U) 



iBSttsiis-s? pct/jp 20 04/013 iss 



aig8jfejg3Jg (pcTi7i(2)( a )) olStET^ z.<Dmmtm&ti&.<rm&\c z 9 it *oitBq-»fcov*Ttt 



3 . □ fS*£>«5IS ttftfft *0®l-efcoT P C TMJW6. 4(a) 2 XRWJB 3 XomfclZ. 



«SPCT/ISA/2 10 (^i^-S^OUBS (2) ) (2 0 0 4^1^) 



mm&m^ pct/j p 2 0 0 4/0 1 3 1 8 5 



If 3fc©$5IS 1-4,7-16 

F!g^«T§ 5S^fcKfl|^o+^-k:H^$ttTV>*V\ " 
If *co|5H 1,15 



«*PCT/I SA/2 1 0 (#SU-<-v?) (2004fl^) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLURRED OR ILLEGIBLE TEXT OR DRAWING 



